Recurrence procedure for constructing kernels of the integral operators arising in expansion of the nonlinear Boltzmann collision integral in Legendre polynomials is realised in "Mathematica" system for the hard spheres gas. All the kernels with increasing indices corresponding to the Legendre polynomials indices are subsequently calculated up to sum of indices equal to 40. The main features of the kernels as functions of their indices are considered. The kernels can be used to solve the nonlinear Boltzmann equation in strongly anisotropic case.
The development of numerical methods for the nonlinear Boltzmann equation solution when distribution function (DF) is far from equilibrium is a general problem in gas kinetic theory even for the most advanced computation facilities.
While studying the rarefied gas kinetics near the wall, the kinetics of chemical reactions, evaluation of DF at the high values of velocities, the conventional methods for solving the Boltzmann equation meet the great difficulties and the nouvelle approaches are needed.
One possible approach is expansion of the kinetic equation in spherical harmonics that leads to the transformation of the five-fold collision integral into a set of much simpler integral operators with kernels depending only on the absolute values of particles velocities. Kernels of these operators have been obtained for the gas of hard spheres in the linear case [1] [2] [3] and in the nonlinear isotropic case [4] .
This approach has been applied to the linear half-space problem [5] and to the problem of reacting gas mixture [6] . We used it to simulate nonlinear isotropic relaxation of the gas interacting according to power law. For maxwellian molecules results coincide with analytical solution [7, 8] .
The next step is extension of this approach to anisotropic nonlinear problems. For this purpose the kernels of corresponding integral operators should be constructed. In this work for the first time we have obtained the set of such kernels for hard spheres gas.
The nonlinear collision integral describes the change of the DF due to interactions and can be represented as a bilinear integral operator
In the case of hard spheres the collision integral and corresponding kernels may be divided into the loss and gain terms describing the loss and gain of particles with certain velocity in the phase volume due to interactions. The loss term of collision integral is, in fact, linear operator, thus, loss kernels are relatively easy to construct. Loss kernels for a power-law interaction potential have been considered in details in our recent work [11] .
The calculation of the gain term,
, is a much more difficult task. This paper is devoted to the calculation of ( )
for hard spheres. The calculation procedure is based on the recurrence relations between kernels with neighboring indices that are consequence of the collision integral invariance with respect to the choice of basis function and of the Legendre polynomials properties [12] . All the kernels can be constructed sequentially starting with the kernel of isotropic collision integral 0,0 +0 , that is known for the hard spheres [4, 13] . By use of these relations previously [14, 15] we have constructed the complete set of the kernels with sum of indices equal to 2 and 4. But the procedure is simplified considerably if one can start with kernels ,0 + found some other way. For hard spheres they were obtained in [13] by inverse Laplace transform of the linear kernels given in [2] . Note that 1,0 +1 and 2,0 +2 constructed by use of complete recurrence procedure started with 0,0 +0 have been tested by comparison with ones found in [13] .
So, the kernels with neighboring indices are related to each other through the set of equations [14] ( ) ( ) ( )
Here ) (
If any of the indices l , 1 l , 2 l is negative the kernel l l l G 2 1 , is supposed to be equal to zero. If the kernels l l G 0 , are known, all the kernels in the layer λ
are determined as [15] ( ) ( ) According to [13] , for the gas of hard spheres the kernels l l G + 0 , are given by ,0
is theta function. One can see that in the case of . We obtain
Since Legendre polynomials ( ) z P l contain only odd or only even degrees of argument, the product
includes only even degrees of square root, i. e.
for odd l. Thus, the integral can be easily found in analytical form for any l. But with the increasing l its form becomes very cumbersome. It is the polynomial of degree 1 2 + l with respect to 2 1 b − and of degree l with respect to a.
Changing back to the variables c , 1 c , 2 c one can obtain c c b 
, , ( are numerical coefficients. Such form of the kernel can be obtained by induction, supposing that all the kernels in the right part of (3) have the structure (5).
In the same way it can be shown that kernels in subdomains II, III and IV have the following structures 
